This paper briefly reviews Ji) consecutive patients with congenital pyloric stenosis. Suggested management of these patients in the preoperative and postoperative period together with intraoperative management of anaesthesia is outlined.
The importance of proper preoperative assessment and treatment of dehydration, metabolic alkalosis and electroh·te' disturbances IS emphasized. .
IXTRODl'CTIOK
Pyloric stenosis is a disease of infants usually from two to six weeks of age who present with a history of vomiting for days or weeks. Douglas (1 U7:!) reviewed the history of the disease, its possible aetiology, diagnosis and treatment. He stated: "The usual signs and symptoms are projectile vomiting (which is non bile stained), loss of weight, visible peristalsis, constipation, hunger after vomits, electrolyte and acid-base disturbances, dehydration and a palpable tumour" .
The preoperative assessment of the dehydration together with the associated electrolyte and acid base disturbances is important so that the anaesthetist can adequately resuscitate the infant and avoid possible complications. This paper reviews Ji) consecutive cases of pyloric stenosis at the Adelaide Children's Hospital. The age range was 13 to 76 days, with an average of 38 days. The preponderance of males to females was :) : 1.
The assessment of the degree of hydration is made on tissue turgor, depression of the fontanelle, sunken eyes, pulse rate and volume, blood pressure, colour and state of consciousness.
If none of these signs are abnormal, it can be assumed that the infant is dehydrated by less than ~ per cent of its body weight, and it would be safe to proceed to operation.
.\Iild dehydration, when the tissues are a little lax, the mucous membranes are dry and the fontanelle depressed slightly, would be assessed as a fluid loss of :!-5 per cent of the body weight (Kemp et al. 1970) .
l'Iloderate dehydration, in which the signs of mild dehydration are more advanced, the pulse rate is elevated and the pulse volume is less, would be assessed as a fluid loss of 6-7 per cent of the body weight.
Severe dehydration, in which the tissues are lax and the skin inelastic, the eves and fontanelle are sunken, the pulse is rapid and of poor volume and the child may be irritable, would be assessed as a fluid loss of 8-10 per cent.
The results of the assessment of dehydration are shown in Table 1 . The degree of dehydration was not related to the period of vomiting, which varied from one to 21 days. None of the cases reached the very severe degree of dehydration, sometimes seen with gastroenteritis, in which the infant has little or no blood pressure, is cyanosed, and may be difficult to rouse.
In the assessment of these patients, estimations of the acid-base state and the serum electrolytes (sodium, potassium and chloride) were done on peripheral blood obtained by heel prick. The acid-base was estimated in 23 cases and the electrolytes on 30 cases, and these confirm what one would expect from persistent vomiting of gastric contents, viz. a metabolic alkalosis, a compensatory respiratory acidosis, a normal serum potassium, a lowered serum sodium and a very low serum chloride as illustrated in Table 2. main deficit is chloride, the kidney can restore the balance without the use of ammonium chloride, provided it has an adequate circulation. In other words the child's dehydration can be corrected with normal saline.
The extracellular fluid in these cases, as they are usually undernourished, would be 40 per cent of the body weight and the sodium and chloride requirements should be estimated on this basis.
The remainder of the fluid requirements may be given over the next four hours as 4 per cent In general terms, there was a metabolic alkalosis in all but five cases in which the greatest base deficit was 2 '5, and there was a deficit of sodium and chloride which was not marked because of the associated dehydration.
The estimations of the acid-base state and the serum electrolytes obtained in the five severely dehydrated cases as shown in Table 3 I dextrose and one-fifth normal saline. To this may be added an appropriate amount of potassium to correct any deficit. Potassium exists throughout the body fluid, which would be 80 per cent of the body weight in these cases, and although the serum level is that of the extracellular fluid it serves as a practical estimate of the total body fluid deficit. Once the patient is adequately rehydrated and provided there is no other contraindication, such as anaemia, a Ramstedt's operation can then be performed at a suitable time during the day-the patient will come to little harm provided the stomach is kept aspirated with a nasogastric tube (French gauge 8) and adequate fluids are given intravenously for normal requirements (120 ml/kg body wt/day of 4 per cent dextrose and one-fifth normal saline with 10 mEq/l. of potassium) plus the replacement 1. }I. STEVEN ET AL. of an equivalent amount of normal saline for the fluid aspirated from the stomach. There is no need to perform the operation as an emergency-the important thing is to reestablish the normal fluid and electrolyte levels.
Pl{EOPEl{ATIVE PlmPAI{ATION
The patient comes to the theatre with a nasogastric tube (French guage 8) which has been aspirated in the ward after the stomach has been washed out with normal saline.
Premedication is intramuscular atropine o ·Oti-O ·12 mg half an hour before operation.
If the patient is less than three weeks old o ·5-1· 0 mg of vitamin K1 must be given, preferably several hours before operation, and possibly also to older children who have been vomiting for some time and may not have established a normal intestinal flora. In the last 15 years there have been only two deaths, and both were due to postoperative haemorrhage.
Il\TRAOPERATIVE :\IAXAGEMENT
This presents the following problems: (a) Maintenance of Body Temperature Cooling can be limited by insulating the infant with plastic bags-one enclosing the lower half of the body and one for each upper limb. A further aid can be obtained by the surgeon using a plastic "stick-on" drape. Heat may be added by placing the infant on a low-voltage electric blanket or a water-warmed blanket and by warming the inspired gases with a heated humidifier. With all of these the temperature must be monitored with an oesophageal or nasopharyngeal thennometer to be sure that overheating does not occur.
(b) Anaesthesia for an Infant
Vomiting is usually not a problem as the stomach can be completely emptied by aspiration of the nasogastric tube.
The anaesthetic circuit is that for a weak immature infant, and so a Jackson Rees modification of Ayre's T-piece circuit is used with controlled ventilation. Induction is with a gaseous agent, either cyclopropane and oxygen or nitrous oxide, oxygen, and halothane. Endotracheal intubation is carried out following either intravenous or intramuscular suxamethonium (2-4 mg/kg respectively).
:\faintenance can then be with nitrous oxide and oxygen and intermittent doses of suxamethonium, with halothane as a supplement. The intermittent suxamethonium allows good relaxation to be obtained for the closure of the peritoneum.
A t the end of the operation, if resuscitation has not been adequate and the patient still has a metabolic alkalosis with a compensatory respiratory acidosis, restoration of spontaneous respiration may be very difficult. In this study the patient with the longest anaesthetic time (65 minutes) was with a surgeon, who usually takes 20-30 minutes to do the operation. It was number 4 of the severely dehydrated cases, and 4 per cent dextrose and one-fifth normal saline had been used to rehydrate it.
(c) Fluid Maintenance
Bleeding is not usually a problem with Ramstedt's operation provided vitamin KI has been given to the cases at risk. Intravenous fluids during operation are not essential provided the hydration is good, but if intravenous fluids are being given we have found that it is necessary to give 15 ml/kg body wt/hr for the first hour and 10 ml/kg body wt/hr thereafter in order to maintain an adequate urinary output during operative procedures.
POSTOPERATIVE MANAGEMENT
Bell (19H8) showed that a high percentage of cases vomited postoperatively (210 out of 305) and that 37 out of the 305 cases required intravenous fluids. Scharli and Leditschke (19(jH) showed that gastric peristalsis is impaired for 12-24 hours postoperatively in infants undergoing pyloromyotomy and recommended that feeding should be withheld for 12-18 hours until the return of gastric motor activity. I t is the practice in this hospital to begin feeding two hours after operation, but intravenous therapy, if this has been started, must be maintained until there is no vomiting. A close watch must be kept on those cases without intravenous therapy to see that dehydration does not occur.
